Phosphorylation of the human interleukin-2 receptor and a synthetic peptide identical to its C-terminal, cytoplasmic domain.
The recombinant human interleukin-2 (IL-2) receptor was expressed in mouse mammary epithelial cells following the transfection of these cells with an expression vector containing the human IL-2 receptor cDNA. The recombinant IL-2 receptor in these cells was rapidly phosphorylated in response to phorbol myristate acetate (PMA), but its phosphorylation could not be detected in the absence of PMA or upon addition of human IL-2. The C-terminal, cytoplasmic peptide domain of the IL-2 receptor, Gln-Arg-Arg-Gln-Arg-Lys-Ser-Arg-Arg-Thr-Ile, was synthesized and used as a substrate for protein kinase C. The Km for phosphorylation of the peptide by protein kinase C was 23 microM. The stoichiometry of phosphorylation was 1 mol of phosphate/mol of peptide and serine was the predominant amino acid phosphorylated. Because this peptide was a good substrate for protein kinase C in vitro, it was possible that the same serine (serine 247) was also phosphorylated in the receptor in the cell. The IL-2 receptor gene in the expression vector was therefore altered by site-directed mutagenesis to code for an IL-2 receptor containing an alanine in the place of serine 247. The IL-2 receptor expressed by these cells was not phosphorylated in the presence of PMA. These data suggest that protein kinase C, in response to PMA, phosphorylates the C-terminal serine residue (serine 247) in the human IL-2 receptor.